In an outbreak of infection due to Corynebacterium diphtheriae in a hospital for 
Introduction
One difficult and still unresolved ' 2 We have assessed the effect of a vaccine (Anatoxal Di Te Berna, produced by the Swiss Serum Institute, Berne) containing 1 LfU of diphtheria and 10 LfU of tetanus formol toxoids per 0-5 ml in an outbreak at a hospital for mentally subnormal adults by measuring serum antitoxin concentrations.
Subjects and methods
Over 200 members of staff were possibly exposed to C diphtheriae infection during the outbreak. As Schick testing was not considered practicable serum antitoxin concentrations were measured in blood samples from all the staff.
Sera were examined for diphtheria antitoxin by a neutralisation assay using HeLa cells5 and for tetanus antitoxin by an enzyme linked immunosorbent assay technique.6 Staff with titres of diphtheria antitoxin of < 0-01 units/ml were offered single [0] [1] [2] [3] [4] [5] Congenital malformations of the inner ear may be associated with deafness, a cerebrospinal fluid fistula, and recurrent attacks of meningitis.' When there is a leak of cerebrospinal fluid and the tympanic membrane is intact the fluid enters the nasopharynx through the eustachian tube, where it may be very difficult to detect.2 We report on a case of recurrent meningitis that occurred in a child with congenital deafness. The site of cerebrospinal fluid leakage was not detectable clinically but was accurately predicted by complex motion tomography and confirmed surgically.
Case report
A 5 year old boy was admitted to the Middlesex Hospital on 19 February 1981, having suffered four attacks of pneumococcal meningitis in the previous seven months-in July 1980, September 1980 , January 1981 , and February 1981 . After the second attack he was admitted to a neurosurgical department for investigation. No cause for the attacks was found, and he was discharged without treatment.
The child had had a full term normal delivery. He sat at 1 year and walked at 18 months. A severe bilateral sensorineural deafness and right VI nerve palsy were diagnosed during the first year of life. He had been fitted with bilateral body worn hearing aids and attended a special school for the deaf but could not talk. There was no family history of deafness, and one other child is alive and well. The clinical examination was normal except for deafness, a right VI nerve palsy, and the absence of speech. In particular, there was no evidence of a leak of cerebrospinal fluid from the ears or nose and throat, and none had been seen either at home or on previous hospital admissions. Middlesex Recurrent attacks of meningitis in a deaf child may indicate a congenital malformation of the inner ear associated with a cerebrospinal fluid fistula Preliminary investigations including full blood count, concentrations of urea and electrolytes, nose and throat swabs, immunoglobulin concentrations, skull radiographs, and computed tomography of the head and floor of the anterior cranial fossa gave normal results. Polytomography of the inner ears, however, showed dilated labyrinths on each side with an evagination from the vestibule replacing the lateral semicircular canal. The cochleae were also dilated, particularly on the right, where there was an incompletely formed central bony spiral.
Because of the labyrinthine dysplasia it was thought that there was a fistulous communication between the subarachnoid space, abnormal labyrinth, and middle ear cavity, probably through the oval window. The right abducens palsy and more severe anatomical deformities on the right suggested that surgical exploration of this side should be done. Tympanotomy showed that the mucosa surrounding the oval window was ballooned and that a small amount of clear fluid had collected just anterior to the stapes footplate. Clearly, a continuous leak of cerebrospinal fluid was escaping from the margin of the oval window and collecting in the middle ear through a small rupture in the ballooned mucosa. The stapes bone was removed and this resulted in a torrential flow of clear fluid under pressure. It was thus impossible to establish the site of communication with the subarachnoid space. The vestibule was packed firmly with a large quantity of temporalis muscle and this was covered with a sheet of temporalis fascia.
After the operation phenoxymethylpenicillin and chloramphenicol elixir were given for 10 days, and then all medication was stopped. There was no postoperative vertigo or nystagmus, which confirmed the preoperative impression of a non-function-
